The work at the Observatory may he considered under seven heads:-1st. Magnetic observations. 2nd. Meteorological observations. 3rd. Solar observations. 4th. Experimental, in connexion with any of the above depart ments. 5th. Verification of instruments. 6th. Aid to other Observatories. 7th. Miscellaneous and financial.
I . M agnetic Observations.
The Magnetographs have been in constant operation throughout the year.
In March a new suspension pulley was fitted to the Bifilar magnet in order to reduce the distance between the suspension wires from 6 8 millims. to 5'5 millims., and thus to increase the sensibility of the instrument. This change was recommended by Professor W. G. Adams, in order to make the scale-value about '0005 millim. mgrm. for 1 millim., as suggested in his Report to the British Association last year. Dr. Wild, of St. Petersburgh, also recommends that all observatories should adopt as far as possible the same uniform scale Society a number of old magnetic instruments were removed out of store, and after repair, packed and delivered to Captain Dawson, R.A., who has been intrusted by the Government with the charge of a tem--porary observatory established in connexion with the International system at Fort Rae, Great Slave Lake, N.W. America.
Other instruments were lent to the Rev. S. J. Perry, F.R.S., for use during their residence in Madagascar for the observation of the transit of Venus by a party under his direction ; and a third set were prepared for Dr. Ristori, who projected an expedition to Iceland, but has not yet started for that country. (See Appendix III.)
A Dip-circle was also lent to the Austrian expedition to Jan Mayen, to replace one mislaid at the time of sailing of the vessels; this, however, having been recovered by the expedition, the Kew circle has been returned.
II. M eteorological O bservations.
The several self-recording instruments for the continuous registra tion of atmospheric pressure, temperature, and humidity, wind (direc tion and velocity), sunshine, and rain, respectively, have been main tained in regular operation throughout the year.
The tube of the wet bulb thermograph was accidentally broken on June 30 by a workman engaged in painting the exterior of the building. A spare tube was substituted for it, and only a few hours' trace lost. The scale value of the curves has been altered, and new tabulating scales are accordingly being constructed at the Meteorolo gical Office.
The standard eye observations made five times daily, for the con trol of the automatic records, have been duly registered through the year, together with the additional daily observations at 0 h. 8 m. p.m. in connexion with the Washington synchronous system.
The tabulation of the meteorological traces has been regularly carried on, and copies of these, as well as of the eye observations, with notes of weather, cloud, and sunshine have been transmitted weekly to the Meteorological Office.
The following is a summary of the number of meteorological obser vations made during the past year:- In compliance with a request made by the Meteorological Council to the Kew Committee, the Observatories at Aberdeen, Armagh, Falmouth, Glasgow, Oxford (Radcliffe), Stony hurst, and Valencia, have been visited as on former occasions, and their instruments inspected by Mr. Whipple during his vacation.
With the concurrence of the Meteorological Council, weekly abstracts of the meteorological results have been regularly forwarded to, and published by " The Times," " The Illustrated London News," " The Torquay Directory," and " The Torquay Standard," and data have been supplied to the editor of * *S y Magazine," the Secretary 'of the Institute of Mining Engineers, Messrs. Gee, Greaves, Gwilliam, Mawley, Rowland, and others.
Electrogra/ph.-This instrument has been in continuous action through the year. > JM In August it was dismounted, and a fresh supply of acid plac in the jar, the charge-keeping properties of which had become slight f deteriorated.
With a view of investigating the effect of locality upon the indi cations of the electrograph, a Thomson's portable electrometer has been employed, with a burning-match collector to make occasional observations around the exterior of the building. These observations are at present suspended, on account of an accidental derangement of the instrument which has necessitated its return for a time to the bands of the maker.
The curves have been tabulated up to the end of 1881, and a report on the working of the instrument has been submitted to the Meteorological Council.
Mr. W. L. Dallas of the Meteorological Office, having recently been appointed Scientific Assistant to the Meteorological Reporter of India, received instructions in the use of meteorological instruments prior to his departure to that country.
III. S olar Observations.
The only solar work done at Kew during the past year has been the regular maintenance of the eye observations of the sun, after the method of Hofrath Schwabe, as described in the Report for 1872, in order to preserve the continuity of the Kew records of sun-spots. These have been made on 197 days. The sun's surface was found to be free from spots on three of those days.
A small portable 2 § inch refracting telescope, with a magnifying power of 42 diameters, was used by the observer till July 3rd, since that date the observations have been made by means of the Photoheliograph, which was removed from the Loan Collection at South Kensington for that purpose, and reinstated on the pedestal in the Dome, a position which it occupied prior to its being sent to the Royal Observatory, Greenwich, in 1873.
The spots are now drawn by the Observer, as they appear pro jected upon the focussing screen.
The measurements and reductions of sun-spot positions, as deter mined by means of the Kew photoheliograph, from 1864 to 1872, having been completed for Mr. De La Rue, he has deposited the manuscript with the Council of the Royal Society. The correction of area measurements, for foreshortening, still remains to be applied to the reductions for the last two years, but this work is now being rapidly pushed forward.
Transit Observations.-One hundred and twelve observations have been made of sun-transits, for the purpose of obtaining correct local time at the Observatory; 168 clock and chronometer comparisons have also been made.
Shelton's Clock, K.O., has been fitted up in the pendulum room, in a convenient position for observing, and a hearing tube led to the side of the transit instrument, so that its errors may be determined without the intervention of a chronometer. It has accordingly been made the standard timepiece of the Observatory, instead of Shelton R.S. No. 35 fixed in the computing room, which has hitherto been so employed.
A redetermination has 'been made of the value of the scale divisions of the level of the transit instrument.
The De La Rue Micrometer has been recently employed by Dr Schuster in the measurement of his photographs of the comet observed during the eclipse of last May.
IV . E xperimental W ork.
Exposure of Thermometers.-The observations, made on the lawn of the Observatory, with the view of determining the relative merits of different patterns of thermometer screens were discontinued in November, 1881, the Wild's screen and the De La Rue portable screen being dismounted and returned to the Meteorological Office. ! The Stevenson's screen was, however, purchased by the Committee, and remains standing in situ for the purpose of exhibition to visitors, and also in order that occasional thermometric experiments may be conducted in it.
An exhaustive discussion of the twenty-eight months' observations has been made by the Superintendent, and submitted to the Meteoro logical Council, at their request.
It may, however, be stated here, that the results show that the obser vations of air temperature in the thermograph screen, attached to the Observatory building, only differ in the daily mean from those in a freely exposed Stevenson screen 4 feet above the ground by 0o,4, and from a similarly placed Wild's screen, 10 feet above the surface, by 0°'l. The extreme variations observed have, however, occasionally reached several degrees.
Glycerine Barometer.-This instrument, although still standing in the Library, has not been read since December last. No results having as yet been published of the comparisons made for Mr. Jordan, the inventor, the Committee are unable to form any opinion of the scientific value of the instrument.
Pendulum Experiments.-The pendulum operations in progress at the date of the last Report were terminated in November, 1881, by Major Herschel, R.E., and the instruments he employed (see Appendix III, p. 24) were conveyed by him, first to the Royal Observatory, Greenwich, and subsequently to a house near Portland Place, London. Series of observations were made in both those places, and it is hoped that by this means data will have been obtained, which will serve to reduce to a common standard the determinations of gravity made by Kater, Airy, Sabine, and others.
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On the conclusion of these experiments, Major Herschel conveyed the pendulums, clock, &c., to America, where, after making a series of observations at Washington, he handed them over to the officers of the United States' Coast Survey Department, in whose charge they Actinometry.-At the request of the Meteorological Council, the actinometer devised by Professor Balfour Stewart, and described in the Report of the Committee on Solar Physics, 1880, Appendix H, has been obtained on loan from South Kensington, and erected on a suitable stand on the Observatory Lawn. Numerous observations of solar radiation have been made by it during the past summer, and also several comparative observations have been made with the Hodgkinson's Actinometers belonging to the Royal Society and to the India Office.
At the request and cost of the Indian Government, Sergeant Rowland, R.E., who has since proceeded to India with a view of observing, by means of Stewart's instrument, the solar intensity at Leh, for'a period of three years, has received special instruction m the use of these actinometers.
The Committee have had under consideration the desirability of continuing the observations on the actinic power of daylight, which ceased in November, 1875, on account of the unsatisfactory peiformance of the first photometer constructed. The instrument being now made in the improved form suggested by Captain Abney, R.E., is not liable to the derangements experienced by that formerly employed.
Rating of Chronometers and Watches The Su from time to time, been requested to certify as to the going of chro nometers, has been in communication with the Directors of the Observatories at Bidston, Geneva, Neuchatel, and Yale, where arrangements exist for the testing and rating of chronometers and superior watches.
The Committee, after receiving his reports upon the subject and also a favourable expression of opinion from the British Horological Institute, considered, however, that the funds at their disposal were insufficient for the present to allow them to extend their operations in this direction.
• Water-surface Temperature.-At the request of Mr. C. Greaves, C.E., several series of observations were taken at frequent intervals during last summer of the temperature of the surface of the pond, a quartei of a mile distant from the Observatory. More recently a float has been moored in the centre carrying maximum and minimum thermometers immersed just below the water-line. This is hauled to the shore every morning at 9 a . m ., and the temperatures recorded. The cost of the experiment is defrayed by Mr. Greaves.
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Nocturnal Radiation.-Professor Tyndall having suggested thi desirability of making a series of experiments on the fall of tem perature near the surface of the ground at the time of sunset, i t scheme was organised and apparatus devised by Mr. F. Galton, bi means of which thermometers suspended at heights of 2 feet, 4 feet and 20 feet could be rapidly read and their indications compared witl those of a thermometer placed on swans' down on the surface of th< ground.
The apparatus employed is conveyed into the open park to some distance from any building or trees, and the thermometers read at five, minute intervals from about half-an-hour before sunset until one oi two hours after.
The cost of these experiments will be defrayed by a grant from the Meteorological Council. Besides these, 27 Deep-sea Thermometers have been tested, 2 of which were subjected in the hydraulic press, without injury, to pressures exceeding three and a half tons on the square inch, and 73 Thermometers have been compared at the freezing-point of mercury, making a total of 7361 for the year.
Duplicate copies of corrections have been supplied in 145 cases. Eleven Standard Thermometers have also been calibrated and divided, and supplied to societies and individuals during the year.
The There are at present in the Observatory undergoing verification, 7 Barometers, 160 Thermometers, 10 Anemometers and 7 Sextants. Â Barograph and Thermograph have been examined, and had their scale values determined for the Government Astronomer, Adelaide, South Australia; and a Standard Barometer has also been com pared for Professor Tacchini, of the Italian ^Meteorological Service.
A Redier Barograph, purchased by Mr. Dowson at the suggestion of the Superintendent, was put up at the Observatory, and its per formance tested for a fortnight before being forwarded to him.
Dr. Siemens having placed one of his Electrical Thermometers at the disposal of the Meteorological Society for their observations of the temperature at the summit of Boston Church Tower, 270 feet high, this instrument was tested for a few days at the Observatory and found to work satisfactorily.
Sextant-testing.-A report upon the errors of Sextants, based upon the comparisons made at the Observatory since the introduction of the -present system in 1865, has been submitted to Mr. Galton, at his request.
With At the request of the Crown Agents for the Colonies, a copy of the apparatus used at Kew for measuring the areas of sun-spots has been procured for the Mauritius Observatory.
A Standard Barometer has also been obtained for the same Observatory.
A request has been received from the Director of the Lisbon Obser vatory for an Electrograph similar to that employed in the Observa tory. The instrument is now in course of construction.
In accordance with instructions received from the Council of the Royal Society, ten volumes of miscellaneous registers, principally of magnetic observations made at Toronto during the years 1840-49, ■which were deposited in the Magnetic Office of General Sir E. Sabine, in the Observatory, have been returned to Canada, in order that they may be utilised by Mr. Carpmael, the Director of the Toronto Obser vatory.
. Particulars as to the method employed for testing sextants at Kew have been forwarded at his request to Dr. G. Neumayer, Director of the Deutsche Seewarte, Hamburg.
VII. M iscellaneous and F inancial.
Tenure of the Observatory.-In January last an inquiry was insti tuted by Her Majesty's Commissioners of Works and Public Buildings as to the conditions under which the President and Council of the Royal Society occupied the Observatory building, and it was dis covered that through inadvertence no intimation had been made, m 1872, to their office of the transfer of the building from the British Association to the Royal Society.
Steps were immediately taken to rectify the omission, and in May Mr. Mitford, Secretary to the Office, informed the Secretary of the Royal Society that Her Majesty's sanction had been obtained for the continuance of the occupation of the Royal Observatory at Kew by the Royal Society upon the following conditions:
1st. The occupation shall be only during the pleasure of Her Majesty and of the Department.
2nd. The internal repairs, painting, papering, and whitewashing shall be done by the tenants once at least in every seven years, the external works being executed by the Department.
3rd. Ho structural alteration shall be effected without the consent of the Board.
The above conditions were submitted by the President and Council to the Kew Committee, who have agreed to the terms laid down.
The Secretary of State for the Colonies having consulted the Com mittee as to the equipment of the new Observatory at Hong Kong, has been advised by them as to the instruments they would recommend as desirable for use at that Institution.
The Committee have also recommended the establishment at the Royal Observatory at the Cape of Good Hope of a set of selfrecording magnetographs.
Complete specimen sets of curves from the various photographic and autographic instruments in use at the Observatory have been prepared and forwarded to the exhibitions of the Society of Arts, London, and the Royal Cornwall Polytechnic Society, Falmouth.
A number of anemometers and other instruments of interest were The results of the observations of Deflection and Vibration give the values of the Horizontal Force, which, being combined with the Dip observations, furnish the Vertical and Total Forces.
These are expressed in both English and metrical scales-the unit in the first being one foot, one second of mean solar time, and one grain: and in the other one millimetre, one second of time, and one milligramme the factor for reducing the English to metric values being 0*46108.
By request, the corresponding values in C.G.S. measure are also given. The value of log employed in the reduction is 1*64365 at tem perature 60° F.
The induction-coefficient is 0*000194. The correction of the magnetic power for temperature t0 to an adopted standard temperature of 35° F. is 0*0001194(£o-35)+0*000,000,213(£0-35)z. The true distances between the centres of the deflecting and deflected magnets, when the former is placed at the divisions of the deflectionbar marked 1*0 foot and 1*3 feet, are 1*000075 feet and 1*300097 feet respectively.
The times of vibration given in the Table are each derived from the mean of 12 or 14 observations of the time occupied by the magnet in making 100 vibrations, corrections being applied for the torsion-force of the suspension-thread subsequently.
No corrections have been made for rate of chronometer or arc of vibration, these being always very small.
The value of the constant P, employed in the formula of reduction 5 = S -( 1-| ) is 1 In each observation of absolute Declination the instrumental read ings have been referred to marks made upon the stone obelisk erected 1,250 feet north of the Observatory as a meridian mark, the orientation of which, with respect to the Magnetometer, was determined by the late Mr. Welsh, and has since been carefully verified.
The observations have all been made and reduced by Mr. F. G. Figg. 
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